(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 790 548 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(A 0\ 

(43) 


Date of publication: 


(51) IntCI. 6 : G0or3/12 




On OA 1QQ7 Riillotln IQQT/^J. 




Application numoer. ?r ouuvof .o 






Plato r\f fitinn- 14 rtO 1 0Q7 
Ualo OT Tiling. I4.U£.I99( 




(84) 


Designated Contracting States: 


• Peltzer, Bruce A. 




DE FR GB IT 


Ithaca, New York (US) 






• Sherwood, Gregory J. 


(30) 


Priority: 16.02.1996 US 602937 


Lexington, Kentucky 40515 (US) 






• Weed, Steven F. 


(71) 


Applicant: LEXMARK INTERNATIONAL, INC. 


Lexington, Kentucky 40503 (US) 




Lexington, Kentucky 40511-1876 (US) 








(74) Representative: Tomlinson, Kerry John 


(72) 


Inventors: 


Frank B. Dehn & Co., 


• 


Love, Shaun T. 


European Patent Attorneys, 




Lexington, Kentucky 40502 (US) 


179 Queen Victoria Street 






London EC4V4EL (GB) 



(54) Distributed print processing 

(57) Apparatus, system and method is provided in 
which a primary printer (14)-prepares print data for use 
by its resident print engine (26), or by an alternate printer 
(16). The primary printer (14) includes subsystems (22, 



24, 28, 30) for receiving original print data from a device 
(12), such as a computer or scanner, and for converting 
the original print data into a data format compatible with 
the alternate printer (16). 



10 



12 



PRINT 
DATA 
OUTPUT 
DEVICE 



18 



22a 



14 



CO 
lO 

o 
o> 

o 

CL 
111 



16 



20 



22b 



r!2 



10 
22 



34 



3 \ 



CONTROLLER 
24 



38 
J 



40 



7 



PRINT 
ENGINE 
2£ 



Fig. 2 



RAM 



SECONDARY 
STORAGE 



ALTERNATE 
PRINTING 
MECHANISM 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 790 548 A1 



2 



Description 

The invention relates to a computer system having 
multiple printing mechanisms, and more particularly, to 
a system in which a primary printing mechanism sup- s 
plies print information to an alternate printing mecha- 
nism. 

The quality of the output generated by modem com- 
puter printing systems has increased greatly in recent 
years. Among the improvements seen are higher reso- 
lution, device independent color and contone (continu- 
ous tone) imaging. These advanced capabilities greatly 
increase the requirements for computing resources 
available to the printer controller. Included among these 
are requirements for greater amounts of main memory 
for storing data as well as a sophisticated control pro- 
gram and means to store it. These features add signifi- 
cantly to the cost of the printer. 

One way to provide advanced functionality while 
maintaining low cost is to provide a host raster image 
processor (RIP). RIP is a program that generates a bit 
map of the image to be printed. This bit map is used by 
printing hardware to produce the printed page. Normally 
the RIP resides in the printer where it interprets com- 
mands received from the host computer. 
In the case of a host RIP, the print data is processed on 
the host computer and the resulting bit map is then sent 
to the printer. This means that the Rl P makes use of the 
computing resources in the host computer rather than 
in the printer. Since the printer does not need to provide 
these resources, the printer can be simpler and cheaper 
to manufacture. 

A host RIP suffers a number of disadvantages. For 
example, demanding computing resources from the 
host computer to perform the RIP function takes the 
computing resources away from the user. A host RIP 
can greatly increase the delay between when a user is- 
sues a command to print and when the user is able to 
use the computer again. Another disadvantage is that 
the host RIP must download the entire bit map to the 
printer. Modern printer data streams are based upon 
concise descriptions of a page. Downloading a full bit 
map involves transferring a much greater amount of da- 
ta than the data required if the bit map is generated at 
the printer, thereby involving still more work for the host 
to perform, as well as tying up a communications chan- 
nel for a longer period of time. In addition, some print 
mechanisms have strict time constraints on when the 
data must be available. For example, once a laser print- 
er begins to print a page, all the data for that page must 
be available without interruption. Typical communica- 
tions channels between the host and print mechanism 
cannot be relied upon to supply the data at exactly the 
correct rate, thereby requiring either buffers in the print 
mechanism or a dedicated real time communications 
circuit within the host. Even when a communication 
channel supports the time constraints for data to such 
print mechanisms, a typical data processing host cannot 



satisfy the time constraints. Guaranteed response to re- 
quests with real time constraints defines a particular 
class of processing known as "real time operating sys- 
tems". 

Low cost basic printers will often have on ly very lim- 
ited capabilities. In some cases, such a printer may be 
upgraded by adding more advanced features. This has 
the shortcoming of requiring "upgradeability" to be part 
of the printer's initial design. This may require the inclu- 
sion of extra sockets or connectors, as well as a more 
complex design, or even the inclusion of empty space 
under the covers to provide room for upgrades. In addi- 
tion, there are features which may be difficult or unsuit- 
able to provide as upgrades, or may be incompatible 
with one another. For example, full color laser printers 
do exist, yet it may always be impractical to upgrade to 
this capability starting from a monochrome laser printer. 

When new printing requirements cannot be satis- 
fied by upgrading current hardware, the only apparent 
solution is to provide a multiple printing system. Each 
printer of the system operates independently of any oth- 
er printer in the system, and therefore, has independent 
requirements for memory and control programs. For ex- 
ample, a user may require the use of both a laser printer 
and a color ink jet printer. If both of these printers were 
originally configured such that they could only interpret 
a less sophisticated data stream, upgrading the control 
program of one would not benefit the other. Similarly, if 
both printers are constrained by limited memory re- 
sources, adding memory to one will not benefit the other. 

Printers typically include many subsystems, such 
as an input/output (IO) subsystem for handling commu- 
nication, a controller, and a print engine. Typically, the 
printer receives a data stream from a computer through 
the IO subsystem, the controller processes the data 
stream to generate a bit map, and the controller sends 
the bit map to the print engine to form an image corre- 
sponding to the data stream or a print media. 

During operation, the controller executes a printer 
control program designed with an understanding of the 
hardware constraints, or characteristics, of the hard- 
ware it is to control. Among these characteristics are 
resolution, print media size, color capability, binary vs. 
contone printing, etc. Some of these characteristics can 
be manipulated among a finite set of values, while other 
characteristics cannot be modified at all. For example, 
the size of the paper might be changed from letter size 
to legal size, but the print mechanism places an absolute 
upper limit on what sizes of print media can be support- 
ed. 

The print engine dictates how many bit planes the 
bit map should contain. For example, a monochrome 
print engine uses only a single bit plane for each page. 
Print engines which produce color output require multi- 
ple bit planes in order to produce a multiplicity of colors, 
one for each primary color utilized by the print engine. 
For example, a print engine which uses the primary 
colors cyan, magenta, and yellow (CMY) requires three 
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bit planes, and a print engine which uses the primary 
colors cyan, magenta, yellow, and black (CMYK), re- 
quires four bit planes. 

Because these and other characteristics are deter- 
mined by the print engine, they are either fixed or limited 
to a specific set of possible values. Thus, prior to the 
invention, the controller of a printer would not configure 
the bit map using parameters outside of the range of 
values which are appropriate for the print engine of the 
printer. For example, the controller would not produce a 
bit map for a tabloid size page if the print engine is un- 
able to handle media that large, or would not generate 
multiple bit planes if the print engine is monochrome. 

The invention relates to apparatus, system and 
method in which a primary print mechanism prepares 
print data for use by an alternate printing mechanism. 
The primary print mechanism includes subsystems for 
receiving original print data from a device, such as a 
computer or scanner, and for converting the original 
print data into a data format compatible with the alter- 
nate printing mechanism. 

A printing mechanism of the invention includes an 
input/output unit having a first communications channel 
input and a second communications channel output. A 
controller is electrically coupled to the input/output unit. 
The controller is operable to receive original print data 
which arrives at the first communications channel input 
of the input/output unit. The controller is further operable 
to convert the original print data into resident print data 
and to convert the original print data into alternate print 
data. A print engine is electrically coupled to the control- 
ler for generating an image on a print media. The con- 
troller supplies the resident print data to the print engine, 
and the controller supplies the alternate print data to the 
input/output unit for establishing the alternate print data 
at the second communications channel output. 

The printing mechanism of the invention may fur- 
ther include a memory unit for storing printing parame- 
ters of an alternate printing mechanism. The controller 
retrieves the stored printing parameters and uses the 
retrieved parameters in generating the alternate print 
data. 

The controller can access printing parameters of an 
alternate printing mechanism via the first communica- 
tions channel, or the second communications channel, 
and uses the printing parameters for generating the al- 
ternate print data. In preferred embodiments, the con- 
troller accesses the printing parameters of an alternate 
printing mechanism from the alternate printing mecha- 
nism. The controller converts the original print data into 
alternate print data. If necessary, the controller may first 
convert the original print data into a bit map which is then 
converted into alternate print data. 

Thus, a printing system of the invention includes a 
first printer communicatingly coupled to a second print- 
er, wherein the first printer prepares print data for use 
by the second printer, and wherein the first printer re- 
ceives original print data from an external source and 



converts the original data into a data format suitable for 
said second printer. 

In one embodiment, the invention relates to a printer 
having a generating unit for generating alternate print 
s data from original print data; and an input/output unit 
coupled to the generating unit, wherein the input/output 
unit supplies the alternate print data to an alternate print 
mechanism at a rate that satisfies the data timing re- 
quirements of the alternate print mechanism, such that 
the alternate print mechanism utilizes the alternate print 
data without buffering the alternate print data. 

One method of the invention is directed to operating 
a primary printing mechanism, which includes the steps 
of receiving original print data; determining with the pri- 
mary printing mechanism whether an alternative print- 
ing mechanism is selected for printing; and if the alter- 
nate printing mechanism is selected, generating with the 
primary printing mechanism alternate print data from the 
original print data which is in a data format suitable for 
the alternate printing mechanism, and if the alternate 
printer mechanism is not selected, then generating pri- 
mary print data from the original print data which is in a 
data format required by the primary printing mechanism. 

Other features and advantages of the invention may 
be realized from the drawings and the detailed descrip- 
tion of the invention that follows, which is given by way 
of example only. 

Fig. 1 is a general block diagram of a computer sys- 
tem embodying the invention. 

Fig. 2 is a more detailed block diagram of the com- 
puter system of Fig. 1 . 

Fig. 3 is a flowchart of preferred operation steps per- 
formed by a controller of the invention. 

Fig. 1 shows a printing system 10 embodying the 
invention. Computer system 10 includes a device 12 for 
generating original print data, such as for example, a 
computer, a scanner, or other such electronic and/or op- 
tical devices. System 1 0 further includes a primary print 
mechanism 1 4 and an alternate printing mechanism 1 6. 
Device 12 is electrically coupled to primary printing 
mechanism 1 4 via a bus 1 8, and primary printing mech- 
anism 14 is electrically coupled to alternate printing 
mechanism 16 via a bus 20. Accordingly, communica- 
tion between device 12 and alternate printing mecha- 
nism 16 is via bus 18, primary print mechanism 14, and 
bus 20. 

As used herein, a "bus" may be any suitable con- 
ducting channel or path for transferring data signals, and 
includes for example, electrical conductor cables having 
one or more individual conductors, printed circuits, and 
optical cables. Furthermore, it is contemplated that bus 
18 and/or bus 20 may be replaced by a transceiver sys- 
tem such as for example, an infrared transceiver sys- 
tem, or a network transceiver. 

In preferred embodiments of the invention, primary 
printing mechanism 14 is a laser printer, and alternate 
printing mechanism 16 is an ink jet printer. 
The invention, however, is not intended to be so limited, 
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and those skilled in the art will recognize that the print 
mechanisms 14 and 16 may include any electrophoto- 
graphic, non-impact, or impact print engine. 

Printing mechanism 1 4 includes means not only for 
accepting printing information from device 12 and for 
generating a data format suitable for use with its resident 
print engine, but also for accepting printing information 
and generating a data format appropriate for use with 
the alternate printing mechanism 16. Accordingly, the 
processing power of printing mechanism 14 can be 
used, for example, to configure a bit map suitable for 
use with the print engine of alternate printing mecha- 
nism 16. Thus, in this example, alternate printing mech- 
anism 16 may, but need not, include means capable of 
generating the bit map for its resident print engine, since 
the bit map is generated in primary printing mechanism 
14. 

Fig. 2 shows a more detailed block representation 
of the system 10 of Fig. 1. As shown in Fig. 2, primary 
print mechanism 14 includes an input/output (IO) sub- 
system 22, a controller 24, a print engine 26, a random 
access memory unit (RAM) 28 and, a secondary storage 
unit 30. 

IO subsystem 22 is coupled to device 1 2 via a com- 
munications channel port 22a and bus 18. IO subsystem 
22 is also coupled to alternate printing mechanism 16 
via a communications channel port 22b and bus 20. In- 
ternal to printer mechanism 1 4, IO subsystem 22 is elec- 
trically connected to RAM 28 via a bus 32, and is elec- 
trically connected to controller 24 via a bus 34. Control- 
ler 24 is further electrically coupled to RAM 28, print en- 
gine 26 and secondary storage 30 via a bus 36, a bus 
38 and a bus 40, respectively. Internal busses 32, 34, 
36, 38 and 40 preferably include conductors formed on 
a printed circuit board, although other communication 
paths, such as individual wire conductors, can be used. 

IO subsystem 22 includes multiple communications 
channels and is responsible for communications into 
and out of printer 1 4, and has ports 22a and 22b coupled 
to corresponding communications channels for estab- 
lishing, for example, serial, parallel, and network con- 
nections. IO subsystem 22 is also responsible for com- 
munication with an operator panel, (not shown). When 
connected to a network, printing mechanism 14 is as- 
sociated with a particular network address, and data is 
communicated to printing mechanism 16 at a second 
network address via communications channel output 
port 22b. 

Controller 24 includes a processor and firmware 
that controls each of the other subsystems 22, 26, 28 
and 30 of printing mechanism 14. Controller 24 further 
receives data and print commands from device 12 via 
IO 22, and generates the data format, e.g. bit map, for 
use by print engine 26 or by alternate printing mecha- 
nism 16. 

If the received data is intended for printing by print- 
ing mechanism 14, controller 24 then either sends the 
bit map directly to print engine 26 or to temporary stor- 



age in random access memory (RAM) 28. Ultimately, 
however, the print engine 26 receives the bit map and 
responds by outputting an image on a print media, such 
as a paper, mylar, etc. RAM 28 stores the bit map rep- 
5 resentation of the output image while it is being gener- 
ated by controller 24 in preparation for delivery to print 
engine 26. If the storage capability of RAM 28 is large 
enough, while print engine 26 is working on one page, 
it is possible for controller 24 to be generating bit maps 
of subsequent pages for delivery to print engine 26 by 
storing them in RAM 28. RAM subsystem 28 preferably 
is expandable, and adding more memory improves the 
performance of printing mechanism 1 4 by allowing con- 
troller 24 to store greater quantities of bit map data in 
temporary storage. In addition, increasing the size of 
RAM 28 provides more working memory for use in per- 
forming computations during generation of the bit map. 

The secondary storage subsystem 30 may consist 
of disk drives and/or flash memory. It could be used, for 
example, for storing data such as fonts, and for spooling 
incoming page descriptions and generated output. 

One of the primary responsibilities of controller 24 
is to produce a bit map for delivery to print engine 26. 
The characteristics of print engine dictates to a large de- 
gree the format of the bit map it receives. For example, 
the characteristics of print engine 26 dictate the limits of 
the page dimensions and the resolution in dots per inch 
(DPI) associated with the bit map. The bit map delivered 
by controller 24 to print engine 26 must correspond to 
these parameters. For example, if print engine 26 is able 
to switch from 300 to 600 DPI, then the bit map gener- 
ated by the controller and delivered to the print engine 
will need to have a corresponding change from 300 to 
600 DPI. As a secondary responsibility, however, con- 
troller 24 selects configuration values which, even 
though they may be inappropriate for resident print en- 
gine 26, are appropriate for alternate printing mecha- 
nism 16. For example, controller 24 not only is able to 
configure bit maps appropriate for 300 and 600 DPI res- 
olution for use with print engine 26, but is also able to 
configure a bit map, for example, at 360 DPI resolution, 
suitable for alternate printing mechanism 16, even 
though such a bit map is unsuitable for print engine 26. 
Said bit map would subsequently be used to generate 
print data for alternate print mechanism 16. 

Referring to Fig. 2, IO subsystem 22 includes one 
or more communication channels which facilitate com- 
munication with alternate printing mechanism 16, there- 
by allowing the delivery of alternate print data produced 
by controller 24 and stored in RAM 28 to alternate print- 
ing mechanism 16 via port 22b. Communication be- 
tween controller 24 and printing mechanism 16 can be 
unidirectional or bidirectional. In the bidirectional mode, 
controller 24 interrogates alternate printing mechanism 
16 in order to determine appropriate parameter values 
for the configuration of a bit map suitable therefor. Thus, 
controller 24 is able to respond to input configuration 
signals from alternate printing mechanism 16, which in 
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turn controller 24 uses to configure the bit map to the 
characteristics of alternate printing mechanism 16. This 
additional input signal indicates to controller 24 to use 
a set of printer parameters consistent with the require- 
ments of printing mechanism 16. For example, if print 
mechanism 16 requires four color planes, then the bit 
map would be composed of four color planes, even if 
the resident print engine 26 is only capable of mono- 
chromatic output. 

Thus, controller 24 receives input signals and con- 
figures itself to correspond to the physical characteris- 
tics of the print mechanism which is to provide the print- 
ed output. Accordingly, controller 24 may be configured 
to correspond to the characteristics of either primary 
print engine 26 or to the characteristics of alternate print- 
ing mechanism 16. Of course, controller 24 can be pro- 
grammed to default to either configuration. 

During the operation of system 10, input page de- 
scription signals are sent by device 1 2 to a communica- 
tions channel of IO subsystem 22 of print mechanism 
1 4 via bus 1 8 and port 22a. The page description signals 
are then processed by controller 24 to generate bits in 
the bit map which are stored in RAM 28. 

Prior to the invention, if the print engine was mon- 
ochrome and color page descriptions signals were re- 
ceived, color values would be mapped to gray values. 
In computer system 10, however, if alternate printing 
mechanism 16 is a color device and the mechanism 16 
is selected for the current job, then color values are re- 
tained and a color bit map is generated and stored in 
RAM 28. 

Before, or alternately after, the bit map is complete, 
IO subsystem 22 establishes a communication channel 
to alternate printing mechanism 16. Next, controller 24 
sends signals to activate alternate printing mechanism 
16 via port 22b and bus 20, controller 24 translates the 
bit map into appropriate commands for alternate printing 
mechanism 1 6, and controller 24 sends those signals to 
printing mechanism 16 via the communication channel 
coupled to port 22b of IO subsystem 22. 

Alternate printing mechanism 16 may contain its 
own controller, or controller 24 of primary printing mech- 
anism 1 4 may be responsible for controlling all functions 
of printing mechanism 1 6. Depending upon the physical 
characteristics and processing capabilities of alternate 
printing mechanism 1 6, controller 24 either converts the 
bit-map stored in RAM 28 into signals identical to those 
required to control the print engine of alternate printing 
mechanism 16, or converts the bit map stored in RAM 
28 into a page description language (PDL) for use by 
the controller of printing mechanism 16. Accordingly, al- 
ternate printing mechanism 16 can be simply a second 
print engine or it could be a complete printer. 

Fig. 3 shows a flow chart indicating a preferred se- 
quence of operation for controller 24 in generating a bit 
map and delivering it to the appropriate destination. In 
discussing this flow chart, reference will be made to the 
system elements shown in Figs. 1 and 2. At step S1, a 



test is made to determine the presence of an alternate 
printer mechanism. If no alternate printing mechanism 
is selected, at step S2 controller 24 configures a bit map 
according to parameters of the resident print engine 26. 
s Then, at step S3, controller 24 interprets page descrip- 
tion signals received from device 1 2 to generate the bit 
map for the resident print engine 26, and at step S4 
sends the bit map, or resident print data, in bands to 
resident print engine 26 as the complete bit map is being 
generated. Controller 24 then returns to step S1 to test 
for selection of an alternate printing mechanism. 

If alternate printing mechanism 16 is selected, then 
controller 24 executes step S5 to establish communica- 
tions with alternate printing mechanism 16. The selec- 
tion of an alternate printing mechanism may be accom- 
plished through a front operator panel (not shown), by 
signals given in a control data stream from device 12, 
or automatically by determining that the signals received 
are not compatible with the characteristics of print en- 
gine 26. 

The communication with alternate printing mecha- 
nism 16 may or may not be bi-directional. For example, 
if alternate printing mechanism 16 is a low end printer, 
it may not support bi-directional communications, in 
such a case, it is not possible for controller 24 to verify 
the communication link. Instead, the communication 
would either be verified by a human operator or as- 
sumed by controller 24. 

Controller 24 proceeds to step S6 to determine the 
parameter values for alternate printing mechanism 16. 
In the event the communication is bi-directional, control- 
ler 24 interrogates alternate printing mechanism 16 to 
determine the appropriate configuration parameter val- 
ues. If alternate printing mechanism 16 cannot provide 
parameter values, or if the communication is unidirec- 
tional, the parameter values are selected from a table 
of predetermined values stored in secondary storage 30 
corresponding to those of alternate printing mecha- 
nisms 16 which are supported. At step S7, controller 24 
uses the parameter values to configure the bit map, and 
the page description signals are interpreted to place bits 
in the bit map storage locations in RAM 28. 

Once the bit map has been generated, at step S9 
controller 24 determines whether it is necessary to mod- 
ify the bit map prior to delivering it to alternate printing 
mechanism 16. If alternate print mechanism is a print 
engine relying upon controller 24 rather than a controller 
of its own, then the bit map may not need to be modified. 
Instead, cont roller 1&4>;cou Id send control signal to pre- 
pare print engine 1 6 and transfer the bit map using meth- 
ods similar to those used to deliver bit maps to primary 
print engine 26. If it is determined that the bit map must 
be modified, controller 24 performs the necessary bit 
map modifications in step S1 0 and at step S1 1 controller 
24 sends the modified bit map, or alternate print data, 
to printing mechanism 1 6. If it is determined that no mod- 
ification of the bit map stored in RAM 28 is required, then 
controller 24 proceeds from step S9 to step S11 to send 
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the stored bit map, or alternate print data, to alternate 
printing mechanism 16. The bit map is delivered by IO 
subsystem 22 to alternate printing mechanism 16. 

Alternate printing mechanism 16 is not part of the 
native hardware in printing mechanism 14, and thus a 
wide variety of configurations of controller 24 are possi- 
ble. The variations include, but are not limited to, the 
parameters mentioned already (resolution, page dimen- 
sions, number of bit planes). The alternate printing 
mechanism may also contain its own controller and thus 
be a printer in its own right. In such a case, the bit maps 
require conversion into signals appropriate to the con- 
troller residing in the alternate printing mechanism. For 
example, the alternate printing mechanism may be an 
ordinary printer capable of interpreting a PDL data 
stream. 

Print controller 24 can convert the bit map into such 
a data stream easily by adding appropriate header in- 
formation at the beginning of the page and prior to each 
scan line. This modified bit map is then delivered to al- 
ternate printing mechanism 16 via IO subsystem 22. Al- 
ternate printing mechanism 16 then responds to these 
signals just as it would to signals received from a com- 
puter and renders the image on media. 

Alternatively, print mechanism 16 may be a simple 
engine without a controller or data buffers. In such a 
case, controller 24 must be capable of satisfying the tim- 
ing requirements of alternate print engine 1 6 by supply- 
ing data at exactly the correct data rate. Provided that 
communications channel 20 has adequate bandwidth 
and consistent response time, alternate print mecha- 
nism 1 6 could be a print engine similar to print engine 26. 

Thus, the invention permits the utilization of the 
processing and I/O capabilities of a primary printer in 
processing, and/or generating, and supplying data sig- 
nals appropriate for use with an alternate printing mech- 
anism. For example, a color ink jet printer could serve 
as an alternate printing mechanism to a monochrome 
laser printer, such that an otherwise monochrome print- 
er now has color output capability. Furthermore, the al- 
ternate printing mechanism can reside in a remote lo- 
cation making it possible for bit maps to be generated 
locally in the primary printer, but output rendered re- 
motely. This has advantages over the traditional use of 
multiple individual printers in that enhancements, such 
as expanding memory and adding secondary storage, 
need not be duplicated in each of the multiple printers. 
In addition, computing resources are concentrated in 
the primary printer, thereby allowing a basic alternate to 
benefit from the computing power of the primary printer. 

Although the invention has been described with ref- 
erence to preferred embodiments, those skilled in the 
art will recognize that changes may be made in form and 
in detail without departing from the scope of the follow- 
ing claims. 



Claims 

1. A printing mechanism (14), comprising: 

s an input/output unit (22) having a first commu- 

nications channel input (22a) and a second 
communications channel output (22b); 
a controller (24) electrically coupled to said in- 
put/output unit (22), said controller (24) being 

10 operable to receive original print data which ar- 

rives at said first communications channel input 
(22a), said controller (24) further being opera- 
ble to convert said original print data into resi- 
dent print data and to convert said original print 

15 data into alternate print data; and 

a print engine (26) electrically coupled to said 
controller (24) for generating an image on a 
print media, 

wherein said controller (24) supplies said resi- 
20 dent print data to said print engine (26), and 

wherein said controller (24) supplies said alter- 
nate print data to said input/output unit (22) for 
establishing said alternate print data at said 
second communications channel output (22b). 

25 

2. The printing mechanism of claim 1 , further compris- 
ing a memory unit (30) for storing printing parame- 
ters of an alternate printing mechanism (16), and 
wherein said controller (24) retrieves said stored 

30 printing parameters and uses said retrieved param- 
eters in generating said alternate print data. 

3. The printing mechanism of claim 1, wherein said 
controller (24) accesses printing parameters of an 

35 alternate printing mechanism (16) via said second 
communications channel output (22b) and uses 
said printing parameters for generating said alter- 
nate print data. 

40 4. The printing mechanism of claim 3, wherein said 
controller (24) acquires printing parameters of said 
alternate printing mechanism (16) from said alter- 
nate printing mechanism (16), and uses said print- 
ing parameters for generating said alternate print 
45 data. 

5. The printing mechanism of claim 1, wherein said 
controller (24) accesses printing parameters of an 
alternate printing mechanism (16) via said first corn- 
so munications channel input (22a) and uses said 

printing parameters for generating said alternate 
print data. 

6. The printing mechanism of any preceding claim, 
55 wherein said controller converts said original print 

data into a bit map. 

7. The printing mechanism of claim 6, wherein said 
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controller modifies said bit map to generate said al- 
ternate print data. 

8. The printing mechanism of claim 7 wherein said al- 
ternate print data is in the form of commands in a 
page description language. 

9. The printing mechanism of claim 6, 7 or 8, further 
comprising a memory unit (28) for storing said bit 
map. 

10. The printing mechanism of any preceding claim, 
wherein said first communications channel input 
(22a) and said second communications channel 
output (22b) are connected to a communications 
network and wherein said printing mechanism (14) 
is associated with a first address on said network 
and wherein said alternate print data is sent via said 
second communications channel output (22b) to a 
second network address. 

1 1 . A printing system (10), comprising a first printer (14) 
communicatingly coupled to a second printer (16), 
wherein said first printer prepares (1 4) print data for 
use by said second printer (16), and wherein said 
first printer (14) includes means (24) for receiving 
original print data from an external source (12) and 
for converting said original print data into a data for- 
mat suitable for said second printer (16). 

12. A printing system, comprising: 

a device (12) for generating original print data; 
and 

a primary printing mechanism (14) including an 
input/output unit (22) having a first communica- 
tions channel (18) and a second communica- 
tions channel (20), wherein said first communi- 
cations channel (18) is communicatingly cou- 
pled to said device (12), said first communica- 
tions channel (18) receiving said original print 
data from said device (1 2), and having a con- 
troller (24) for generating alternate print data 
from said original print data in a data format 
suitable for use by an alternate printing mech- 
anism (16), and wherein said second commu- 
nications channel (20) of said primary printing 
mechanism (1 4) outputs said alternate print da- 
ta to said alternate printing mechanism (16), 
and wherein said controller (24) acquires print- 
ing parameters for said alternate printing mech- 
anism (16), and uses said printing parameters 
for generating said alternate print data. 

13. The printing system of claim 12, wherein said con- 
troller (24) acquires said printing parameters from 
said alternate printing mechanism (16). 



14. The printing system of claim 12 or 1 3, wherein said 
controller (24) converts said original print data into 
a bit map. 

s 15. The printing system of claim 14, wherein said con- 
troller (24) modifies said bit map to generate said 
alternate print data. 

16. The printing system of any of claims 12 to 15, 
10 wherein said device (1 2) is a computer. 

17. The printing system of any of claims 12 to 16, 
wherein said primary printing mechanism (14) is a 
laser printer and said alternate printing mechanism 

is (16) is a color ink jet printer. 

18. A printer (14), comprising: 

means (24) for generating alternate print data 
20 from original print data; and 

an input/output unit (22) coupled to said means 
(24), wherein said input/output unit (22) sup- 
plies said alternate print data at a rate that sat- 
isfies the data timing requirements of an attach- 
es able alternate print mechanism (16), such that 
said alternate print mechanism (16) can utilize 
said alternate print data without buffering said 
alternate print data. 

30 19. The printing system of claim 18 wherein said alter- 
nate print data is a bit map. 

20. A method of operating a primary printing mecha- 
nism (14), comprising the steps of: 

35 

receiving original print data; 
determining with said primary printing mecha- 
nism (14) whether an alternative printing mech- 
anism (16) is selected for printing; and 
40 if said alternate printing mechanism (1 6) is se- 

lected, generating with said primary printing 
mechanism (14) alternate print data from said 
original print data which is in a data format suit- 
able for said alternate printing mechanism (1 6), 
45 and 

if said alternate printer mechanism (16) is not 
selected, then generating primary print data 
from said original print data which is in a data 
format required by said primary printing mech- 
so anism(14). 

21 . The method of claim 20, wherein the step of gener- 
ating alternate print data further comprises the 
steps of: 

55 

determining printer parameters for said alter- 
nate printer (16); and 

configuring a bit map according to said param- 
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eter values. 

22. The method of claim 20 or 21, further comprising 
the step of said primary printing mechanism (1 4) es- 
tablishing a communication channel (20) with said s 
alternate printing mechanism (16). 

23. The method of claim 22, wherein said communica- 
tions channel (20) satisfies the data timing require- 
ments of said alternate print mechanism (16) such io 
that said alternate print mechanism (16) does not 
require a data buffering memory. 

24. A method of operating a printing system, compris- 
ing the steps of: 15 

receiving original print data with a primary print- 
ing mechanism (14); 

receiving from an alternate print mechanism 
(16) a set of printing parameters pertaining to 20 
a data format for said alternate print mecha- 
nism (16); 

generating alternate print data with said prima- 
ry printing mechanism (14) from said original 
print data; and 25 
outputting said alternate print data from said 
primary printing mechanism (14) to said alter- 
nate printing mechanism (16). 

25. The method of claim 24, further comprising the 30 
steps storing printing parameters for said alternate 
printing mechanism (16) in a memory unit (30) of 
said primary printing mechanism (14). 

26. The method of claim 24 or 25, further comprising 35 
the steps of: 

converting said original print data into resident 
print data for use by said primary printing mech- 
anism (14); and 40 
providing a print engine (26) for generating an 
image on a print media, 
wherein a controller (24) of said primary print- 
ing mechanism (14) supplies said resident print 
data to said print engine (26) and said controller 45 
(24) supplies said alternate print data to said 
alternate printing mechanism (16) . 

27. The method of claim 24, 25 or 26, further comprising 

the step of said primary printing mechanism (14) so 
converting said original print data into a bit map. 
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